The centrosome serves as a structural context for cytoplasmic organization. Recent studies on mutants of the nematode worm Caenorhabditis elegans have provided new insight into the framework to which microtubules and key regulators of centrosome behavior are anchored. Live cell microscopy of early development in transgenic spd-5 worms making fusion proteins of tubulin or histone linked to the green fluorescent protein (GFP) confirmed that the mutants have a defect in sperm aster formation following fertilization and fail to form functional bipolar mitotic spindles to to segregate chromosomes (to view the movies go to http://www.developmentalcell.com/cgi/content/full/3/ 5/673/DC1). Other aspects of cell-cycle progression, including the timing of nuclear envelope breakdown and initiation of the membrane invagination that marks the onset of cytokinesis, appeared normal. Interestingly, the spd-5 mutant showed its conditional phenotype only during early development; its essential centrosome function was either compensated by other gene products at later stages of development or otherwise is restricted to the large early embryonic cells. That the mutant behavior was a consequence of defective SPD-5 protein function was confirmed using RNA interference (RNAi) to ablate wild type spd-5 mRNA, which faithfully phenocopied the characteristics of the spd-5 mutants.
Hamill et al.
[3] employed an effective strategy to identify essential components of maternally derived pericentriolar material by screening conditional mutants in C. elegans for defective mitotic spindle function during early development, when egg reserves of centrosome precursors are used for centrosome maturation. C. elegans is a particularly useful model system for this purpose because the behavior of the large and accessible embryo is relatively easy to observe and follow. The authors screened mutagenized populations of nematodes at the non-permissive temperature and identified a handful of alleles required for spindle assembly or stability.
Several of the alleles identified by Hamill et al.
[3] turned out to be genes that encode proteins already known to play a role in centrosome or mitotic spindle function, validating their methods. But one of the identified genes, spindle defective-5 (spd-5), turned out to encode a novel component of zygotic pericentriolar material. Temperature-sensitive conditional mutants in spd-5 were found to be fully recessive at the non-permissive temperature, exhibiting all the hallmarks of a mutation that results in defective centrosome function. The fertilized eggs of spd-5 mutant worms failed to undergo pronuclear migration or to form mitotic spindles, and frequently zygotes aborted the final stages of cell division resulting in an uncleaved blastomere.
Live cell microscopy of early development in transgenic spd-5 worms making fusion proteins of tubulin or histone linked to the green fluorescent protein (GFP) confirmed that the mutants have a defect in sperm aster formation following fertilization and fail to form functional bipolar mitotic spindles to to segregate chromosomes (to view the movies go to http://www.developmentalcell.com/cgi/content/full/3/ 5/673/DC1). Other aspects of cell-cycle progression, including the timing of nuclear envelope breakdown and initiation of the membrane invagination that marks the onset of cytokinesis, appeared normal. Interestingly, the spd-5 mutant showed its conditional phenotype only during early development; its essential centrosome function was either compensated by other gene products at later stages of development or otherwise is restricted to the large early embryonic cells. That the mutant behavior was a consequence of defective SPD-5 protein function was confirmed using RNA interference (RNAi) to ablate wild type spd-5 mRNA, which faithfully phenocopied the characteristics of the spd-5 mutants.
In both wild-type and spd-5 mutant embryos, immunofluorescence microscopy revealed centrosomal labeling of SPD-5 protein at the sperm aster, with an increased level of staining as the two mitotic spindle poles formed. Accumulation of centrosomal SPD-5 prior to mitosis was diminished in embryos carrying a mutation in another spindle defective gene, spd-2, which had been previously implicated in centrosome maturation and the formation of anterior-posterior polarity in the developing zygote [8] . Importantly, accumulation of SPD-5 at the centrosome did not depend on intact microtubules or on other centrosome proteins whose activities more directly influence microtubule behavior.
In order to elucidate the mechanism of SPD-5 action, Hamill et al.
[3] determined the status of other centrosome proteins in the early C. elegans embryo. In wild-type embryos, γ γ-tubulin, which is responsible for microtubule nucleation, was readily seen to accumulate at the sperm aster (centrosome) and at the poles of mitotic spindles. In the spd-5 mutants, however, γ γ-tubulin failed to accumulate into discrete centrosomal foci, explaining the loss of key centrosome microtubule organizing function in the embryo. Two other proteins that regulate important aspects of centrosome behavior, aurora A-like kinase (AIR-1), which is required for spindle assembly, and the microtubule stabilizing protein ZYG-9, also failed to accumulate at the centrosome in mutant embryos. Taken together, these observations implicate SPD-5 as a crucial structural component of pericentriolar material required for centrosome maturation in early embryos, and suggest that a hierarchy of interactions involving SPD-2 and SPD-5 may be important in this process.
Working further with the spd-5 mutant, Hamill et al. 
